The aim of this study was to determine the teachers' views on technological pedagogical content knowledge (TPACK) self-efficacy and the frequency of using ICT in education and to examine whether there is a differentiation in these views according to certain variables. In addition, the relationship between teachers' use of ICT and TPACK-ISTE self-efficacy in various processes is examined. The study which is carried out with a descriptive survey, causal comparison and correlational survey models includes 387 secondary and high school teachers as study sample. In the study, teachers consider themselves very competent especially in terms of content knowledge. TPACK-ISTE self-efficacy of vocational and technical teachers was significantly higher than that of the science and mathematics teachers. While teachers benefit from ICT tools less frequently in measurement and evaluation as well as in presenting the course subject; in terms of presenting the course subject, high school teachers use ICTs significantly more often than the secondary school teachers; those who did receive in-service training on the use of technology in education use ICTs significantly more often than those who did not receive it. It is seen from the study results that the variables such as preparing the lecture notes, presenting the course subject and doing study explain the TPACK-ISTE self-efficacy significantly.
Introduction
With the development of internet and mobile technologies, the Information and Communication Technology (ICT) has become a more interactive structure. While access to information and the possibility to share information through ICT provide great innovations to many professional fields, it should also be organized according to the appropriate environments and activities that enable learning ICT abilities in the field of education. It is thought that teachers' effective use of these technologies in learning teaching process plays an important role in increasing the quality of education because many countries make hardware and software investments in technology to use in their educational systems. The achievement of such large-scale investments depends on the joint action of many components, particularly on the determination of the needs of teachers for effective technology integration skills in education. Recently, there have been challenges in the use of technology for educational purposes, despite the increased access to technology in the classroom (Voogt, Erstad, Dede, & Mishra, 2013) . Accordingly, the curricula should be structured so that they can use current technological tools and resources accurately and effectively (Yeh, Hsu, Wu, Hwang, & Lin, 2014) and teachers who are the practitioners of the curricula should have the skills to integrate effective technology in education (Voogt & Roblin, 2010) .
For effective technology integration, the teacher should act as an instructional designer to plan the use of technology to support student learning, and the school environment should provide the technological opportunities to support this role of the teacher (Dexter, 2002) . Within this context, it is highlighted that there is a dynamic relationship between the curriculum and technological opportunities. In order for teachers to become practitioner communities, it is suggested to identify and eliminate the factors preventing technology integration (Kopcha, 2010; Zhao & Frank, 2003) . The healthy implementation of this process depends on the existence and implementation of a professional development plan within the scope of nationally or internationally recognized qualifications for teachers. The technological pedagogical content knowledge (TPACK), which provides a framework for technology integration related competencies in education, can play an important role in determining a number of goals for teachers to achieve their technology integration skills in education (Baran, Chuang, & Thompson, 2011) . Within the framework of these competencies, it is stated that teachers' technology, pedagogy and content knowledge structures are integrated and that there is a dynamic relationship between these knowledge structures according to the old education technology perception focusing on technology . The TPACK's framework provides guidance on what skills teachers can demonstrate for technology integration in education. This framework was called the technological pedagogical content knowledge by Koehler and Mishra, and it was developed by a number of design experiments (Abbitt, 2011a) . They define the knowledge of how technology, pedagogy and content interact with each other so that teachers can make effective teaching in the field Harris, Mishra, & Koehler, 2007; Koehler & Mishra, 2009) . In order to determine the qualifications of teachers for effective technology integration in education, within the framework of TPACK, technology knowledge, pedagogy knowledge, content knowledge, technological content knowledge, technological pedagogy knowledge and technological pedagogical content knowledge are included. With these three dimensions (technological knowledge, pedagogical knowledge and content knowledge) of the interaction of the three basic knowledge structures in the context of the twenty-first-century competencies of teachers, they can provide important ideas in determining the level of teachers' ability to realize technology integration in education. (Koehler and Mishra, 2008) There are several competencies frameworks that address the twenty-first-century teacher traits in the context of technology integration in education, such as TPACK. In addition, ISTE's technology standards for teachers and pre-service teachers are a widely used framework for the use of technology in learning and teaching processes by universities, educational institutions and schools (Peck, Augustine, & Popp, 2003) . According to these standards, teachers should organize the classroom environment so that their students can use technology and so that they can use technology effectively (Seferoglu, 2009) . These standards provide a very important roadmap, covering the features of technology integration, to succeed in the training of teachers in effective technology literacy (Bucci, Cherup, Cunningham, & Petrosino, 2003) . ISTE standards for teachers (ISTE, 2008): This study examines the TPACK-ISTE self-efficacy created according to the performance indicators of ISTE standards by considering the dimensions of the teachers within the scope of TPACK. TPACK-ISTE self-efficacy in the study is considered as the opinions of prospective teachers on the capacity to use effectively with technology (Wang, Ertmer, & Newby, 2004) . Self-efficacy is individuals' judgment on the capacity of organizing and performing the necessary activities to show a certain performance (Bandura, 1977) . Teachers' belief about technology integration is an important component affecting teacher self-efficacy (Albion, 2001) . The knowledge domains in the TPACK model have a significant and positive correlation with self-efficacy beliefs about technology integration (Abbit, 2011b; Lee & Tsai, 2010) . Therefore, it is important to reveal teachers' self-efficacy beliefs about TPACK (Lee & Tsai, 2010; Aydın-Günbatar, Boz, & Yerdelen-Damar, 2017 ).
Making comparisons in many dimensions of TPACK-ISTE self-efficacy according to the personal characteristics of teachers within the context of these dimensions may provide a point of view on the enablers or inhibitors of technology integration competencies in education. For example, as the structure of the curricula of the teachers in different school levels, the activities in the course processes and the developmental characteristics of the students they teach may vary, and the frequency of using TPACK self-efficacy and the use of ICT for educational purposes may vary. The teaching experience of teachers can be seen as an important factor in terms of being open to or resisting to innovation and may vary according to TPACK-ISTE self-efficacy. In-service training related to the use of technology in education in terms of teachers' professional development can be seen as important in teachers' integration of technology in education and also can be limited in terms of TPAB-ISTE self-efficacy. Within this context, effective technology integration in education may vary according to teachers' individual differences or experiences. Considering previous studies, these variables may have been studied in many respects. However, as already mentioned before, developments in technology in general and more specifically in ICTs require these variables need to be dealt with in new study frameworks. Although quantitative study reveals more superficial relationships and differentiation, these studies can be useful in identifying general trends and generating large-scale solutions.
This study was carried out with a broad teacher profile working in 21 different branches including gender; level of school teachers serves in, educational degree and teaching experience. Since the technological pedagogical content knowledge is based on ISTE's educational technology performance indicators, TPACK-ISTE self-efficacy is viewed as an important capacity perception in providing the technology integration in education according to the constructivist approach (Morphew, 2012) . In addition to this, teachers' frequency of using ICT when doing study, using e-mail and social media, preparing the lecture notes, presenting the subject in the course, making measurement and evaluation at any stage of the course process, can provide an important point of view in terms of using technology for pedagogical purposes in education (Hennessy, Ruthven, & Brindley, 2005) .
Aim of the Study
The main aim of this study was to examine teachers' views on the competencies of technology integration in education in the context of TPACK-ISTE self-efficacy. For this purpose, their responses given for the technological pedagogical content knowledge model, which is one of the technology integration frameworks in education, and the technology knowledge, pedagogy knowledge, content knowledge, technological pedagogical knowledge, technological pedagogical content knowledge determined in the context of international educational technology standards for teachers (ISTE, 2008) are examined. In addition, in some cases, the frequency of ICT usage of teachers was examined and the relationship between TPACK-ISTE self-efficacy was determined. The answer to the following questions was sought according to the sub-objectives of the study.
5.
How and to what extent do the frequency of using ICT in preparing lecture notes, presenting the subject in the course, measurement and evaluation, doing study, communication (e-mail) and social media significantly explain TPACK-ISTE self-efficacy?
Methods

Study Design
The descriptive survey, causal comparison and correlational survey methods were used in the study. The descriptive survey design was used to determine how teachers' TPACK-ISTE self-efficacy scores were distributed in general mean and sub-dimensions, and to determine the frequency of ICT use in education. This design is a quantitative type of study conducted in order to describe the tendencies, attitudes or opinions of individuals in a sample selected from a universe by means of a data collection tool (Creswell, 2012) . Causal comparison study is conducted to determine the causes or consequences of the differences between individuals or groups (Fraenkel, Wallen, & Hyun, 2012) . In such study, the causes and consequences of the differences between groups of people are determined without any intervention on the circumstances and participants (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz, & Demirel, 2008) . In this study, according to the gender, branch of the school, the level of the school, the teaching experience, the education degree and the status of in-service training, TPACK-ISTE self-efficacy and ICT usage frequencies were examined using the causal comparison. Another sub-objective of this study is to evaluate to what extent the teachers' the frequency of using information and communication technologies (ICT) in preparing teachers' lecture notes, presenting the subject, measuring and evaluating, doing study, communication (e-mail) and using social media affects the TPACK-ISTE self-efficacy scores of the teachers. In order to determine this, predictive study design was used. Fraenkel, Wallen and Hyun (2012) stated that if such a study has sufficiently large relationship between two variables, the outcome variable can be predicted by the predictive variable.
Participants
A total of 387 secondary and high school teachers participated in the study. The data were collected from a total of 26 schools, including 15 secondary schools and 11 high schools with cluster sampling method. There is a total of 6970 secondary and high school teachers in the central districts of the provinces where the study was conducted. According to the sample calculation for the known universe, a minimum of 365 people should be reached in a universe of 6970 with a 5% error and a 95% confidence interval. According to this, in this study, it was observed that the sample (n = 387) represents the universe. According to Table 1 , it was noted that most of the participants were male teachers (63%) and the majority have bachelor's degree (89.4%). It can be said that the participants are close to each other in terms of their teaching levels. Data were collected from 21 different branches. Branches were determined by integrating some of the teaching areas with each other. According to this, the proportion of teachers in the fields of science and mathematics, and in verbal and social areas accounted for more than half of the participants (68.5%). In terms of teaching experience, teachers were evaluated in six groups. The teachers with the first year of teaching experience were addressed as a separate group. The other groups are divided into groups of experience, as referred to in the literature. The least participant group consisted of 1-year (7.0%) and 2-5-year (12.1) teachers.
Data Collection
TPACK-ISTE self-efficacy scale developed by Şimsek and Yazar (2016) The six items of the data collection instrument are related to personal information and the other six items are related to the frequency of using ICT in some processes. The remaining 27 statements consist of TPACK-ISTE self-efficacy scale. TPACK-ISTE self-efficacy scale, which is a five-point Likert scale, is as follows: "totally agree, agree, slightly agree, do not agree and totally disagree".
A total of 397 teachers participated in the study. However, after analyzing the outliers and residual values (Mahalanobis & Cook), 10 participants were excluded from the analysis and data of 387 teachers were utilized.
Data Analysis
Since TPACK-ISTE self-efficacy scale was developed for pre-service teachers, confirmatory factor analysis (CFA) was performed to determine the construct validity of this scale. Considering the modification indexes (m3 and m4) added to the CFA tested with 6 latent and 27 indicator variables, it was found that the Chi-square value was significant after the testing of the CFA model and the fit index values were acceptable or well-matched. The internal consistency of the TPACK-ISTE self-efficacy scale used in the study was examined with Cronbach's alpha coefficient. Accordingly, the Cronbach's alpha coefficients for the whole scale is as follows:95, TK.72, PK.84, CK.81, PCK.86, TPK.85 and TPACK .92. In the literature, the reliability coefficients of 70 and above are considered to be reliable (Nunnaly & Bernstein, 1994; Pallant, 2007; Fraenkel, Wallen, & Hyun, 2012) .
In order to determine the distribution of TPACK-ISTE self-efficacy scores, arithmetic mean, standard deviation and coefficient of variation calculations were used. The mean scores of TPACK-ISTE self-efficacy scale were evaluated as follows: 1.00-1.80: Totally disagree, 1.81-2.60: Do not agree, 2.61-3.40: Slightly agree, 3.41-4.20: Agree and 4.21-5.00: Totally agree. Similarly, the frequency of information and communication technologies (ICT) in preparing teachers' lecture notes, presenting the subject, measuring and evaluating, using study, e-mail and social media were analyzed in the same way. ICT usage levels were evaluated as 1.00-1.80: Never, 1.81-2.60: Rarely, 2.61-3.40: Medium frequency, 3.41-4.20: Quite often and 4.21-5.00: Always. In addition, the coefficient of variation (V) was used to get an idea about the distribution of the responses. According to Güler (2011) , the coefficient of variation (V) is a measure of dispersion that gives the percentage of the standard deviation to the arithmetic mean. If the distribution measure is 25 <V, the scores are heterogeneous, in other words, they are different from each other and this shows that the difference between the scores is high. In this case, scores will show a more kurtosis distribution than normal. If the measure is between 20 and 25 (20 <V <25), the scores show normal distribution. If the distribution measure is V <20, the scores are homogeneous, in other words, they are similar, and the difference between the scores is not high. In this case, the scores will have a sharper distribution than normal.
To determine the statistical differences of TPACK-ISTE self-efficacy scores and ICT use frequencies according to various variables, normality for each variable was examined with Kolmogorov Smirnov. As a result, it was observed that the data were not normally distributed in all independent variables. According to this, the analyses were made by using Mann Whitney-U and Kruskal Wallis-H tests of the non-parametric tests. The significance level was .05 for determining differences. "r" values were used to determine the effect size of the significant difference in the study. The effect size is an indicator of the significance of study results in practice (Özsoy & Özsoy) . r values for nonparametric tests were evaluated as follows: .10-.29 small, .30-.50 medium, .50 and above big effect (Cohen, 1988) .
Regression analysis was performed to determine whether the variables predicted TPACK-ISTE scores. Sample size, missing data, normal distribution, linearity, residuals and outliers were examined before regression analysis. Outliers and Mahalanobis values, as well as Leverage and Cook distance values, were analyzed for regression analysis. Accordingly, 10 observations were excluded from the analysis. The KMO value was calculated as .96 for sample adequacy and it meets the criteria in the literature (Pallant, 2007; Tabachnick & Fidell, 2007) . In addition, Chi-square value (χ2 =6481.294, SD=351, p<.001) obtained using the Bartlett test was found to be significant. There are no missing data in the study. VIF and Tolerance values were investigated for multiple linear correlations. The highest Tolerance value is .842 and the lowest VIF value is 1.188. Thus, it was observed that there were no multiple linear correlation problems. Standardized residual values for normality and linearity are examined. According to this, the Kolmogorov Smirnov normality test showed that the values were higher than .05 (.20) and that the residual values were linearly diagonal.
Results
The results of the study are presented as follows in relation to the study questions:
Results Related to TPACK-ISTE Self-Efficacy of Teachers
The mean scores, standard deviations and coefficient of variation obtained from TPACK-ISTE self-efficacy dimensions are shown in Table 2 . It can be observed from Table 2 that teachers' TPACK-ISTE self-efficacy scores are homogeneous and at the "agree" level in all dimensions except Content Knowledge (CK). It is noteworthy that teachers' CK -dimension self-efficacy levels are at the "totally agree" level. According to other dimensions, the lowest score is in Pedagogical Knowledge (PK). The TPACK-ISTE self-efficacy mean of teachers is at the "Agree" level.
Comparison of TPACK-ISTE Self-Efficacy of Teachers According to Certain Variables
In this sub-goal, whether there is a statistically significant difference between the mean scores of the sub-dimensions of TPACK-ISTE self-efficacy and the mean score of the scale, in general, were analyzed at the .05 significance level. The statistical differences and the effect size of these differences are indicated in Table 3 . No significant difference was found in the teachers' the TPACK-ISTE self-efficacy in the comparisons made according to the teachers receiving in-service training at the school they work in with regards to the teaching experience, the educational status and the use of technology in education.
Teachers who stated that they received in-service training for the use of technology in education (n= 241) considered the adequacy of in-service training given as part-sufficient. (M= 3.12, SD= 0.81, V=.26). However, the distribution of responses to this item is heterogeneous, that is, the views of the teachers receiving in-service training differentiate.
When the in-service training of the teachers in terms of the use of technology in education was examined, it was observed that more than half of the teachers in the secondary school did not receive this training (55.6%), while the majority of the teachers in high school (82.8%) received this training. Table 4 shows the information on ICT utilization of the teachers in the processes such as preparing the lecture notes, presenting the subject in the course, measuring and evaluating, doing study, communication (e-mail) and social media. Table 4 , it is seen that the mean of ICT usage frequencies in the processes such as assessment and evaluation of teachers, presentation of the subject and social media (Facebook, Twitter) are at the "slightly agree" level. The mean of ICT usage frequencies in study, e-mail and preparation of lecture notes is at the "agree" level. It can be said that the distribution of responses to all dimensions is heterogeneous and the opinions varied. Table 5 shows the significant differences in ICT usage in terms of gender, branch, experience, level and level of education.
Examining the Status of Teachers in Utilizing Information and Communication Technologies
Comparison of Frequency of the Teacher's Use of ICTs According to Some Variables
When Table 5 was examined, it was observed that the teachers in Vocational and Technical field have significantly more frequent ICTs use than the ones in science and mathematics and special ability teaching in preparing the lecture notes and presenting the subject in the course. It was determined that high school teachers use ICTs more frequently than secondary school teachers and those who received in-service training use ICT more compared to those who did not. Based on gender, it is seen that male teachers use ICT more frequently than female teachers when they do study and use communication (e-mail). In addition, it was found that teachers at graduate degree level used the ICT more frequently when doing study and using communication (e-mail) compared to the teachers at the bachelor's degree level. In this study, it was investigated whether the use of the TPACK-ISTE self-efficacy of the ICT was significantly observed in some processes.
Results Related to the Use of ICT Utilization Frequencies for Teachers' TPACK-ISTE Self-Efficacy
According to Table 6 , it is seen that variables such as preparing the lecture notes, presenting the subject and doing study explain the TPACK-ISTE self-efficacy significantly. All variables explain the maximum TPACK-ISTE self-efficacy. (R 2 = 27, p=.001), according to this, predictor variables explain 27% of TPACK-ISTE self-efficacy. When the other TPACK-ISTE self-efficacy dimensions were examined, it was detected that the ICT variables explain content knowledge dimension at a minimum level. Especially benefiting from ICT in preparing lecture notes and presenting the subject in the course explained all TPACK-ISTE dimensions significantly. The use of ICT in measurement evaluation and the use of social media did not significantly explain the TPACK-ISTE self-efficacy.
Discussion and Conclusion
In this study, three important aspects of technology integration in education were taken into consideration. TPACK, ICT and ISTE standards were the focus of this study and numerous variables regarding TPACK-ISTE self-efficacy and teachers' use of ICT were investigated. Teachers are required to meet some competencies in order to provide effective technology integration to classroom activities in terms of twenty-first-century skills (Clark, 2010; Canbazoglu Bilici et al., 2013) . TPACK-ISTE self-efficacy includes valid and reliable performance indicators in meeting these skills at an international level (Şimşek & Yazar, 2016) . In this study, it was observed that teachers' TPACK-ISTE self-efficacy was high. Self-efficacy, which includes teachers' beliefs about their capacity to realize technology integration in education (Bandura, 1997) , is an important factor in knowing and implementing TPACK (Lai & Lin, 2018) and it can be stated that the participants are at least aware of the knowledge structures of this model.
While TPACK-ISTE self-efficacy of teachers was found high in the study, no significant difference was found between the TPACK-ISTE self-efficacy in the comparisons made according to the in-service training of the school where they work, their teaching experiences, educational level and the use of technology in education. In fact, the general expectation in the study was that the young teachers were expected to have a higher level of integration self-efficacy in education. On the other hand, it was noted that there is no statistically significant difference in these variables because the teachers participating in the study perceive themselves as competent in terms of TPACK-ISTE self-efficacy. However, it is considered that high TPACK-ISTE self-efficacy perception should be further investigated.
Moreover, male teachers' self-efficacy in technology knowledge is higher than female teachers. Male teachers perceive themselves better than female teachers especially in solving technological problems. There are past studies indicating that male teachers are less worried than female teachers while using computers (Busch, 1995) . Furthermore, there are studies showing similar results in favour of males in terms of technology knowledge (Sweeney & Drummond, 2012) . Scherer and Siddiq (2015) argued that there is clearly gender discrimination in technology-related self-efficacy.
TPACK-ISTE self-efficacy of vocational and technical teachers in the study is significantly higher than in science and mathematics. Accordingly, teachers in different disciplines may have different self-efficacy for technology integration in education. ICT competences may vary with their culture related to various disciplines (Karaseva Siibak & Pruulmann-Vengerfeldt, 2015) . This situation may result from the structure and functioning of the disciplines (Darby, 2009 ).
The striking result in the study is that the majority of secondary school teachers did not receive in-service training on the use of technology in education, and the teachers in the high school level received more training in this regard. However, the teachers who received this training reported that general training is not sufficient. However, the TPACK-ISTE self-efficacy of the teachers teaching at a secondary or high school level did not differ.
According to another result of the study, teachers benefit from ICT tools less in measuring and evaluation. Similarly, in their study, Şimşek and Yazar (2017) reported that they used the ICT tools less often in the measurement and evaluation processes. In fact, there are very important areas for using ICT tools in a constructivist form for measurement and evaluation purposes and this issue is becoming more and more important. (Cayton-Hodges, Marquez, Keehner et al., 2012.) In the study, it was seen that teachers in vocational and technical fields made more frequent use of ICT in preparing the lecture notes and presenting the subject in the course than in science and mathematics and special ability teaching. Thus, it can be said that teachers in vocational and technical fields found ICT technologies more related to their courses. According to the nature of the courses, the differentiation of ICT usage tendencies in the course processes of the teachers in different fields should be examined in terms of both TPACK and ICT usage frequency.
In terms of presenting the subject, high school teachers use ICTs more frequently than the secondary school teachers and those who received in-service training use ICTs more frequently than those who did not. This situation can be explained by the fact that FATIH project implemented in our country mainly provides hardware infrastructure. In other words, secondary schools had smart boards and internet technologies later than high schools. Therefore, the frequency of using ICTs may be higher. In addition, it can be seen that in-service training of Vocational development may be related to their frequency of ICT use. Of course, TPACK-ISTE self-efficacy did not differ significantly in terms of these variables. The differentiation in their ICT usage frequencies supports the fact that TPACK has a different information structure (Angeli & Valanides, 2009 ).
In the study, it was observed that male teachers benefit more from ICT in study and communication (e-mail) compared to female teachers. In addition, teachers with a graduate level of education use ICT significantly more frequently during their study and communication (e-mail) than the teachers with only a bachelor's degree.
The results of the study explain the TPACK-ISTE self-efficacy of the variables, such as preparing the lecture notes, presenting the subject and doing study. In addition, teachers with a graduate level of education use ICT in study and communication (e-mail) significantly more frequently than those with only bachelor's degree. Scherer, Siddiq and Teo (2015) stated that there is a positive relationship between self-efficacy and use of ICT.
When the other TPACK-ISTE self-efficacy dimensions were examined, it was noted that the ICT variables indicate the minimum content knowledge dimension. In fact, in the study, teachers perceive themselves very well in terms of their content knowledge compared to other TPACK dimensions. This situation differs in terms of pedagogy knowledge and technology knowledge. Especially the use of ICT in the preparation of the lecture notes and the presentation of the subject in the course explain all the TPACK-ISTE dimensions significantly, while the use of ICT and the use of social media in measurement evaluation do not significantly explain TPACK-ISTE self-efficacy. In TPACK-ISTE self-efficacy, performance indicators of international education technology competencies are included. These performance indicators suggest that social media and measurement evaluation should be used in a student-centred manner (ISTE, 2008) . In addition, teachers' use of ICT in the context of TPACK-ISTE was not found related to these matters at all. It can be inferred from that result that either the two variables are not related to directly TPACK or teachers do not use social media or do not use ICT in measurement and evaluation activities in education.
In conclusion, gender discrimination in technology-related issues is still going on in this study as well. Also, it is a crucial result that TPACK self-efficacy can be investigated especially in point of different curriculums. In addition, the use of ICT in measurement evaluation and the use of social media should be investigated in further studies.
